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ATTACHMENT A 

A SIDE AIR-BAG WITH INTERNAL TETHER 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims priority to Great Britain patent application serial 
number 0326258, filed November 11, 2003 and PCT/EP2004/012425, filed 
November 3, 2004. 

BACKGROUND 

1. Field of the Invention 

[0002] The present invention relates to an air-bag and more particularly relates 
to a side impact air-bag. 

2. Description of Related Art 

[0003] A side impact air-bag is an air-bag intended to be mounted in a motor 
vehicle in such a location that, when the air-bag is inflated, the air-bag is located at a 
position adjacent the side of an occupant of a seat. Typically such a side air-bag is 
mounted in the back-rest of the seat, although the air-bag may be mounted in a side- 
wall of the vehicle. Most commonly the side air-bag is positioned so that, when 
inflated, it lies between the occupant and an adjacent side part of the vehicle. The 
air-bag may thus act to prevent the seat occupant from impacting severely with the 
side of the vehicle and, in a side impact situation, may provide a degree of protection 
if the side of the vehicle is driven inwardly towards the seat occupant. 
[0004] When a side air-bag is mounted in the back-rest of the seat, the air-bag is 
typically mounted in a recess or pocket which is provided in the side part of the back- 
rest. On inflation, therefore, the air-bag initially emerges in a generally side-ways 



direction from the back-rest of the seat, but then it has to move forwardly so that the 
main inflated part of the air-bag lies adjacent and to one side of the seat occupant. 
[0005] Various proposals "have been made as to the design of an air-bag to 
cause the air-bag to effect this initial side-ways and subsequent forward movement. 
The present invention seeks to provide an improved side air-bag. 

SUMMARY 

[0006] According to this invention there is provided a side air-bag, the side air- 
bag incorporating an internal tether, the internal tether serving to interconnect two 
spaced-apart regions of the . Wherein the distance around the periphery of the air- 
bag, in horizontal section, between the ends of the tether is greater in one direction 
than in the other direction, and the length of the tether is less than the shorter of the 
two distances. 

[0007] Preferably the tether has an overall vertical extent of at least 50 mm. 
[0008] Conveniently the side air-bag incorporates a region to receive a gas 
generator and an inflatable region extending therefrom, the tether extending from a 
point in or adjacent the said region to receive the gas generator to a point within the 
inflatable region which is remote from the gas generator. 

[0009] In one embodiment the air-bag is formed from two super-imposed 
substantially identical layers of fabric, the layers of fabric being interconnected by a 
peripheral seam, the tether extending from the said region to receive a gas generator 
to, part of one of said layers of fabric spaced from said peripheral seam. 
[0010] In another embodiment the air-bag is formed from two super-imposed 
layers of fabric interconnected by a peripheral seam, the internal tether extending 
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from part of the peripheral seam to a point adjacent the region to receive the gas 
generator. 

[0011] In a further embodiment the air-bag is formed from two super-imposed 
substantially identical layers of fabric interconnected by a peripheral seam, there 
being a gusset or third layer of fabric interposed between said two layers of fabric 
over at least part of the peripheral seam, the tether extending from the said region to 
receive an air-bag to a side edge part of said gusset. 

[0012] In yet a further embodiment of the invention the air-bag is formed from 
two adjacent layers of fabric of different sizes interconnected by a peripheral seam, 
the internal tether extending from the said region to receive the gas generator to part 
of the peripheral seam. 

[0013] Further objects, features and advantages of this invention will become 
readily apparent to persons skilled in the art after a review of the following 
description, with reference to the drawings and claims that are appended to and form 
a part of this specification. 

DESCRIPTION OF THE DRAWINGS 

[0014] In order that the invention may be more readily understood, and so that 

further features thereof may be appreciated, the invention will now be described, by 

way of example, with reference to the accompanying drawings in which: 

[0015] FIGURE 1 is a plan view of a side air-bag in accordance with the 

invention; 

[0016] FIGURE 2 is a horizontal sectional view taken on the line ll-ll of Figure 1 
showing the air-bag partly inflated; 



[0017] FIGURE 3 is a horizontal sectional view corresponding to Figure 2 
showing the air-bag of Figure 1 when inflated, and when mounted to part of a 
vehicle seat; 

[0018] FIGURE 4 is a horizontal sectional view corresponding to Figure 2 but 
illustrating a second embodiment of the invention; 

[0019] FIGURE 5 is a view corresponding to Figure 1 showing a further 
embodiment of the invention; 

[0020] FIGURE 6 is a horizontal sectional view taken on the line VI-VI of Figure 
5 showing the air-bag partially inflated; 

[0021] FIGURE 7 is a horizontal sectional view corresponding to Figure 2 
showing yet another embodiment of the invention in horizontal section in an 
uninflated ; and 

[0022] FIGURE 8 is a view showing the air-bag of Figure 7, in a horizontal 
section, when inflated and when mounted on part of a motor vehicle seat. 

DETAILED DESCRIPTION 

[0023] In the described embodiment of the present invention, a side air-bag is 
provided which is intended to be mounted on a seat although it is to be appreciated 
that other embodiments of the invention may be mounted on a part of the side of a 
motor vehicle. In each described embodiment of the air-bag, the air-bag is formed 
from two adjacent or super-imposed layers of fabric. The layers may be identical or, 
alternatively, may be of different sizes. The fabric layers are interconnected, for 
example, by means of a peripheral seam, although at least part of the peripheries of 
the layers being interconnected may have, between them, a third layer or "gusset" so 
as to provide a so-called "three-dimensional" air-bag. 



[0024] In each embodiment of the invention an internal strap or tether is 
provided which interconnects, internally, two parts of the air-bag. The tether may be 
a single panel having a vertical extent of at least 50 mm or, alternatively, may 
comprise a plurality of straps which act together to replicate the action of the panel, 
with the distance between the lowermost edge of the lower strap and the uppermost 
edge of the upper strap exceeding 50 mm. 

[0025] The tether is mounted to the air-bag in such a way that the distance 
around the periphery of the air-bag, when conceded in horizontal section, from one 
end of the tether to the other end of the tether is greater in one direction than the 
other direction. Also the overall length of the tether is less than the lesser of the two 
distances around the periphery of the air-bag. The tether serves to divide the interior 
of the air-bag into two chambers, one chamber having a greater volume than the 
other chamber. The orientation of the tether is selected so that, on inflation of the 
air-bag, the air-bag effects an appropriate forward movement so that the air-bag may 
be positioned adjacent the side of a seat occupant to provide an appropriate degree 
of protection in an accident situation. Additionally, the internal tether serves the 
function of preventing excessive movement of part of the air-bag away from the point 
where the air-bag is initially mounted in position, thus helping ensure that the air-bag, 
when inflated, has a substantial thickness. 

[0026] Referring initially to Figures 1 to 3 of the accompanying drawings, a side 
air-bag A is illustrated, the side air-bag A being formed from two substantially 
identical layers of fabric 1 , 2. The layers of fabric may be two totally separate layers 
of fabric but, as shown, are regions of a single layer of fabric cut to a substantially 
"butterfly" shape and folded about a fold-line 3 so as to overlie each other. The 
super-imposed layers of fabric 1 , 2 are interconnected by means of a peripheral 
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seam 4 which, together with the fold-line 3, effectively seals the two layers of fabric 
together to form the inflatable air-bag A. A gas generator 5 is provided located in 
position within the air-bag adjacent the fold-line 3. The side air-bag A as thus far 
described is conventional. 

[0027] Contained within the side air-bag A is an internal tether 6. The tether 6, 
in this embodiment, is a panel of fabric, the panel of fabric having a width in excess 
of one-half of the total height of the air-bag. The width of the fabric is thus in excess 
of 50 mm. However, in alternative embodiments, the internal tether could be 
constituted by a plurality of straps which may be parallel with each other, acting in 
concert, the distance between the top of the uppermost strap and the bottom of the 
lowermost strap being in excess of 50 mm. 

[0028] In the illustrated embodiment of the invention the internal tether 6 is 
secured to the two identical layers of fabric 1, 2 in the region of the fold-line 3. The 
internal tether is also connected, by means of stitching 7, to one layer of fabric of the 
panel 2 at a point which is spaced away from the fold-line 3 at a point which is 
relatively close to (but still spaced from) the peripheral seam 4. The stitching 7 is at 
a point within the inflatable region of the air-bag A which is remote. Thus, when 
considering the air-bag A in horizontal section, the distance around the periphery of 
the air-bag A from the fold-line 3, as connected to one end of the tether 6 and the 
stitching 7 connecting the other end of the tether to the air-bag A is greater in one 
direction, namely the clockwise direction, than the other direction, namely the anti- 
clockwise direction. Also, the length of the internal tether 6, that is to say the 
distance between that part of the tether which is connected to the fold-line 3 and that 
part of the tether 6 which is connected to the fabric 2 by the stitching 7, is less than 
the shorter distance around the periphery of the air-bag A from the fold-line 3 to the 



stitching 7, that is to say the distance around the periphery in the anti-clockwise 
direction. 

[0029] The tether 6 can be considered to divide the air-bag A into two adjacent 
notional chambers. One chamber is of greater volume than the other chamber. 
[0030] It is to be appreciated that the air-bag A is to be mounted in the side part 
of a back-rest 10 of a vehicle seat which is located adjacent to one side 11 of the 
vehicle. 

[0031] The air-bag A will be inflated, in a conventional manner, in the event that 
an accident should arise. On inflation of the air-bag A gas from the gas generator 
will fill the volume between the two super-imposed layers 1 and 2. The effect of the 
tether 6, and the two notional chambers will be to tend to pull the air-bag A, as it 
inflates, so that the air-bag A will extend forwardly adjacent the side of the vehicle as 
shown in Figure 3. Since the length of the tether 6 between the fold 3 and the 
stitching 7 is less than the shorter length of the fabric 2 about the periphery of the 
bag between the fold 3 and the stitching 7, the action of the tether 6 will prevent the 
line of stitching 7 from moving as far away from the gas generator as it would if the 
tether 6 were not present. Thus the effect of the tether 6 will be to cause the air-bag 
A, when inflated, to have a bulbous form, as shown in Figure 3, providing a 
substantial thickness of air-bag A between the seat occupant and the adjacent side 
of the vehicle. 

[0032] Whilst the invention has been described with reference to one 
embodiment of Figure 2 in which the tether extends from the fold 3 to a line of 
stitching 7 relatively close to the peripheral seam 4, as shown in Figure 4, which 
illustrates a modified embodiment of the invention, the tether 6 may extend from the 
peripheral seam 4 to a line of stitching 7 which is located adjacent, but still spaced 
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from, the fold 3. Again the tether is located so that when the horizontal section of the 
air-bag is considered, the distance around the periphery of the air-bag A between the 
points where the tether 6 is connected to the air-bag A is greater in one direction 
than the other direction. Also the tether 6 is shorter than the said distance in the 
other direction, that is to say the shorter distance. The action of the tether will be 
effectively as described above. 

[0033] Figures 5 and 6 illustrate a further modified embodiment of the invention 
in which a gusset or third layer of fabric 1 1 is provided over at least part of the length 
of the peripheral seam 4 which interconnects two layers of fabric 1, 2 of the type 
described above with reference to Figures 1 and 2. The third layer of fabric or 
gusset 11 will make the air-bag B a "three dimensional" air-bag B. In this 
embodiment the internal tether 6 extends from the fold-line 3 to one edge of the 
gusset 1 1, as can be seen in Figure 6. Also as can be seen in Figure 6 in the region 
of the gusset 1 1 the peripheral seam 4 has two seam portions 4A and 4B, one seam 
portion being located to each side of the gusset 1 1 . Again it can be seen that the 
distance around the periphery of the air-bag B between the ends of the tether in one 
direction than the other with the tether having a length which is less than the shorter 
of the distances. 

[0034] Turning now to Figures 7 and 8, yet a further embodiment of the 
invention is illustrated. In Figures 7 and 8 the air-bag B of this embodiment is shown 
in horizontal section. The air-bag B is formed from two layers of fabric 12, 13 
interconnected by means of a peripheral seam 14. In this embodiment the 
peripheral seam 14 extends all the way round the air-bag B, including a region 15 to 
receive a gas generator. One layer of fabric 12 is greater size than the other layer of 
fabric 13. An internal tether 16 is provided, which extends from the region 15 to the 
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peripheral seam 14. Because the layer of fabric 12 has a greater size than the layer 
of fabric 13, the distance from the end of the tether 16 in the region 15 to receive the 
gas generator to the seam 14 is greater in the clockwise direction than in the anti- 
clockwise direction. The tether 16 is itself shorter than the length of the periphery of 
the air-bag from the region to receive the gas generator to the peripheral seam 14 as 
measured in the anti-clockwise direction in the section shown in Figure 7. 
[0035] The air-bag B of Figure 7 is to be mounted in an edge part of the vehicle 
seat 17 as shown in Figure 8, with a gas generator 18 mounted in position within the 
air-bag B. On inflation of the air-bag B t the internal tether 16 serves to divide the 
interior of the air-bag B into two notional chambers 19, 20. The chamber 19, which 
is bounded by the tether 16 and the part of the periphery of the air-bag B between 
the ends of the tethers which is of lesser length has a lesser volume than the 
chamber 20 which is bounded by the tether 16 and the part of the outer periphery of 
the air-bag between the ends of the tether of greater length. The action of the tether, 
which defines the two chambers, is such that on inflation of the air-bag B, the air-bag 
B moves forwardly from the back rest of the seat. The tether prevents the peripheral 
seam 14 moving more on the predetermined distance away from the gas generator 
18, thus helping ensure that the air-bag B has a substantial thickness when in 
position, so that the air-bag B provides a good degree of protection for a seat 
occupant. 

[0036] As a person skilled in the art will readily appreciate, the above description 
is meant as an illustration of implementation of the principles this invention. This 
description is not intended to limit the scope or application of this invention in that the 
invention is susceptible to modification, variation and change, without departing from 
spirit of this invention, as defined in the following claims. 
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